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Background
• Idea originated at Boulder Earth and Space 

Science Informatics Group (BESSIG) panel 
discussion on Science Policy for Engineers and 
Scientists, October 2012 

• Suggested by Dr. Dan Baker, Director, 
Laboratory for Atmospheric and Space Physics 
(LASP) 

• Authored “A Decadal Strategy for Solar and 
Space Physics,”  released August 2012 
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The NAS

• National Academies
• Provide advice to the nation on science, engineering, and medicine
• Non-profit, private, not part of U.S. government
• Comprised of four academies

• National Academy of Science (NAS)
• Created by law signed by Lincoln in 1863 to provide independent 

advice on scientific matters 
• 1916 established National Research Council (NRC)
• 1964 established National Academy of Engineering (NAE)
• 1970 established Institute of Medicine (IOM)

“Where the nation turns for Independent, Expert Advice” 
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The NRC
• “Operating arm” of NAS to conduct studies requested by and paid 

for by federal government or other sponsors.

“Our mission is to improve government decision making and 
public policy, increase public understanding, and promote the 
acquisition and dissemination of knowledge in matters involving 
science, engineering, technology, and health. The Research 
Council's independent, expert reports and other scientific 
activities inform policies and actions that have the power to 
improve the lives of people in the U.S. and around the world.”

• Conducts studies, surveys, writes reports
• Organized by Divisions, Boards
• Reports organized by Collections

Thursday, January 17, 13



NRC Divisions

• Earth and Life Studies

• Behavioral and Social Sciences and Education

• Engineering and Physical Sciences

• Policy and Global Affairs

• Transportation Research Board
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Division on Earth and Physical Sciences (DEPS) Boards
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NRC Division on Policy and Global Affairs,
Board on Research Data and Information (BRDI)
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Some BRDI Publications
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NRC Reports
• Written by committees of expert volunteers from 

academia, industry, government, other organizations

• Most reports managed by one of more than 60 Boards

• “A Decadal Strategy for Solar and Space Physics”

• requested by NASA and NSF

• 300 white papers

• town hall meetings, workshops

• 85 NRC appointed participants

• 18 member steering committee

• $200 - $300K spent by NASA, NSF (I think...)
• correction: costs much more -AW
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2009 NRC report:
“Ensuring the Integrity, Accessibility, and 

Stewardship of Research Data in the Digital Age”

“...examines the consequences of the changes 
affecting research data with respect to three issues 
- integrity, accessibility, and stewardship-and finds a 
need for a new approach to the design and the 
management of research projects.”

Interoperability?
Usability?

Under “Ethical Foundations of Science” Collection

Discoverability?
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Report Recommendations (1)
Data Integrity Principle: Ensuring the integrity of research data is essential for advancing 
scientific, engineering, and medical knowledge and for maintaining public trust in the 
research enterprise. Although other stakeholders in the research enterprise have 
important roles to play, researchers themselves are ultimately responsible for ensuring the 
integrity of research data.

Recommendation 1: Researchers should design and manage their projects so as to ensure the 
integrity of research data, adhering to the professional standards that distinguish scientific, 
engineering, and medical research both as a whole and as their particular fields of specialization.

Recommendation 2: Research institutions should ensure that every researcher receives appropriate 
training in the responsible conduct of research, including the proper management of research data in 
general and within the researcher’s field of specialization. Some research sponsors provide support 
for this training and for the development of training programs.

Recommendation 3: The research enterprise and its stakeholders—research institutions, research 
sponsors, professional societies, journals, and individual researchers—should develop and 
disseminate professional standards for ensuring the integrity of research data and for ensuring 
adherence to these standards. In areas where standards differ between fields, it is important that 
differences be clearly defined and explained. Specific guidelines for data management may require 
reexamination and updating as technologies and research practices evolve.

Recommendation 4: Research institutions, professional societies, and journals should ensure that the 
contributions of data professionals to research are appropriately recognized. In addition, research 
sponsors should acknowledge that financial support for data professionals is an appropriate 
component of research support in an increasing number of fields.
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Report Recommendations (2)
Data Access and Sharing Principle: Research data, methods, and other information 
integral to publicly reported results should be publicly accessible.

Recommendation 5: All researchers should make research data, methods, and other information 
integral to their publicly reported results publicly accessible in a timely manner to allow 
verification of published findings and to enable other researchers to build on published results, 
except in unusual cases in which there are compelling reasons for not releasing data. In these 
cases, researchers should explain in a publicly accessible manner why the data are being 
withheld from release.

Recommendation 6: In research fields that currently lack standards for sharing research data, 
such standards should be developed through a process that involves researchers, research 
institutions, research sponsors, professional societies, journals, representatives of other research 
fields, and representatives of public interest organizations, as appropriate for each particular 
field.

Recommendation 7: Research institutions, research sponsors, professional societies, and 
journals should promote the sharing of research data through such means as publication 
policies, public recognition of outstanding data-sharing efforts, and funding.

Recommendation 8: Research institutions should establish clear policies regarding the 
management of and access to research data and ensure that these policies are communicated to 
researchers. Institutional policies should cover the mutual responsibilities of researchers and the 
institution in cases in which access to data is requested or demanded by outside organizations or 
individuals.

Thursday, January 17, 13



Report Recommendations (3)

Data Stewardship Principle: Research data should be retained to serve future 
uses. Data that may have long-term value should be documented, referenced, and 
indexed so that others can find and use them accurately and appropriately.

Recommendation 9: Researchers should establish data management plans at the beginning 
of each research project that include appropriate provisions for the stewardship of research 
data.

Recommendation 10: As part of the development of standards for the management of digital 
data, research fields should develop guidelines for assessing the data being produced in that 
field and establish criteria for researchers about which data should be retained.

Recommendation 11: Research institutions and research sponsors should study the needs for 
data stewardship by the researchers they employ and support. Working with researchers and 
data professionals, they should develop, support, and implement plans for meeting those 
needs.
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Data is a national investment

• So is software
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Data Issues
• Management of physical samples

• Loss of data due to 
technological changes

• Proliferation of data formats

• Data not machine readable

• Conflicting agency requirements

• Lack of understanding of a data 
set

• Dark data, lack of facilities for 
sharing

• Lack of knowledge of data sets 
available

• Badly managed software

• Lack of reproducability

• Lack of unambiguous data set 
identification

• Lack of recognition for creation 
of high quality data sets

• Charged political climate, lack of 
trust in scientific results

• Lack of agreement of what a 
“data set” is (and how to spell 
the it!), collection, granules, ...

• etc., etc., etc.

These issues not addressed by 2009 report
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Current efforts
• NASA: ESDSWG  

• NSF: EarthCube, DataOne, ...

• AGU: ESSI

• ESIP

• NRC: RDA  (international)

• White House: data.gov

• International Council for Science (ICSU): CODATA (international)

• [your favorite effort here]

• ...

• Agencies now requiring data management plans
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Why a Decadal Survey?
• Cross agency/organization coherence

• Currently ad hoc cross organizational efforts

• Data issues span domains

• Increasing cross domain science needs

• Demonstrated to be a robust method for 
developing goals and objectives

• Possibly faster achievement of identified goals

• Possibly better results?

• Cheaper overall than less coordinated individual 
agency efforts?
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The Process
• NAS staff and board members work with sponsor to determine 

specific set of questions to be addressed

• Formal “statement of task” is developed that defines scope of study 
and serves as basis for determining expertise, balance of perspectives 
needed

• Sponsor funding options: contracts, grants, coop agreements, purchase 
orders

• May have one or several sponsors

• Typically takes 9 - 18 months

• NAS seeks nominees for committee members

• NAS president has sole authority for appointing all members

• balance and conflict of interest discussion held in closed session 
during public comment period 
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Possible Outcomes

• Coordinated cross agency vision for data management, 
interoperability and usability

• Identification of highest priority needs

• Path for moving forward, with resource limitations in mind

• Identification of metrics for success

• Recommendations

• Funding priorities

• Ways to provide practitioner support

• A cross agency body to help practitioners?

• Resolve conflicting requirements from agencies

• Faster elimination of cultural barriers
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Questions, Issues
• Are any agencies interested enough in having such 

a report that they would be willing to sponsor it?

• Which NRC Board(s) would perform the survey?

• Scope: where would the line be drawn?  How to 
determine?

• Software is also very important!

• Earth sciences?  But would like to enable 
broader cross domain research...  

• Break problem into multiple areas?

Thursday, January 17, 13



What’s next?

• Determine focus

• Goal: List, group, prioritize issues that are 
worth tackling 

• Continue to contact agency representatives, 
other possible sponsors, seek input as to 
their areas of concern

• Form a cluster?
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